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Having in view the low natural potential of the soil on which it was experimented, the researches 
concerning the correction of the slightly acid reaction, through the application of the amendments with CaCO3 
and of the mineral fertilizers, constituted the main argument for the establishment of the efficient systems of 
chalking and fertilization for the increase of the production at the hectare. The knowledge of the breathing of the 
plants is also important relating to the photosynthesis, namely with the process of the production of the organic 
substance from the mineral substances. Between the photosynthesis and the breathing there is a certain report, 
which varies in not too large limits. The plants coming from the parcels where there were applied the big 
quantities of nitrified fertilizers, show a bigger respiratory intensity in contrast with those which are sampled 
from the equally fertilized parcels. The transpiration is important for the fact that, it constitutes the transport 
motor of the nutritional substances from the roots to the leaves and the inflorescences. These are necessary for 
the production of organic substances in the process of photosynthesis. The constructive transformations and the 
destructive transformations happen in the cells in the same time and although they are diametrically opposite, 





At the basis of the rational use of the fertilizers and of the amendments there are the 
agrochemical studies, which show at a given moment the provision state of the soil with the 
nutritional elements, the provision which differs in terms of the nature of the analyzed soil [3]. 
[4].  
The improvement of the pH number of the acid soils with the increasing and moderate 
doses of chalk ( calculated in terms of Ah), determines the mobilization of the phosphates 
offering the better conditions for the Soya bean culture on these soils [2]. 
The physiological and biochemical processes of the plants are susceptible at the 
favorable influence of an adequate nutrition. The fertilization, as the other technological links, 
has as main scope the increase of the photosynthesis capacity of the foliar apparatus and the 
more economic use of the water from the soil. The improper supply with the mineral elements 
determines the apparition of the certain characteristically symptoms, which constitute the 





 MATERIAL AND METHODS 
 
The studied biological material was represented by the Balkan variety. 
The experience concerning the influence of the interaction of the chemical fertilizers 
(NPK) and of the amendments on the certain physiological processes at the Soya bean was 
located to SCDA Simnic, on a reddish preluvosoil, in a mean way supplied with NPK, and a 
moderately acid reaction of the soil, at the surface and on the profile until the horizon Bt1 [1]. 
This was of trifactorial type, organized after the method of the subdivided parcels, with 
three repetitions, with the following graduation of the factors: 
    The A factor – the fertilization with  P and K                     The B factor – the nitrogen doses 
 
                       A1 – P0                                                                B1   – No  
                       A2  -  P40                                                              B2    – N 30 
                       A3 – P80K60                                                           B3 –  N60 
                       A4 – P120 K90                                                        B4 –  N90 
                                            
The C  factor –    C1 – unamendment, C2  - amendment CaCO3 – 5 t/hectare 
The apparent photosynthesis was determined through the T. Z. Baradulina, L. G. 
Kalvbaeva method, the net efficiency of the assimilation was calculated knowing the dry 
substance which was elaborated through Boysen-Jensen method, and the intensity of the 
transpiration  through the L.A. Ivanov method. 
The chlorophyl was spectrophotometrically determined. 
 
RESULTS AND DISCUSIONS 
 
The nitrogen administrated in the increasing doses (30, 60, 90 kg/ha s. a) determines an 
increase of the intensity of the apparent photosynthesis (table 1), at the cultivated plants on 
the amendment terrain towards the witness, with18- 25 % (N60 ,N90).   
 
Table 1 
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N0P0K0 0.17  109  3.15  0,491  0.349  0.176  0.173 
 63 
(mt.) 100 % 100 % 100 % 100 % 100 % 100 % 100 % 
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In the case of the cultivated plants on the unamendment terrain, the differences are 
insignificant (3-5%). At the cultivated plants in the conditions of unamendment , the intensity 
of the respiration expressed in mg CO2/dm2/h showed the spectacular increases  towards the 
witness, this being surpassed with 90 % (N90).          .   
…...  The dose of N90 contributes at the intensification of the significant metabolic processes. 
The coefficient of perspiration increased with 29%, the net assimilation with 76%, and the 
(a+b) chlorophyl quantity with 23%. The plants, which are cultivated  on  the amendment 
terrain with the CaCO3, react in the same way, thus, the same nitrogen dose determines the 
percentage increases of 25% at the apparent photosynthesis, 16% at the coefficient of 
transpiration and of 55% at the net assimilation in contrast with the not treated witnes, but 
amendment .                        
……In the moment of the administration of the certain variable doses of N (30, 60, 90 
kg/hectare s. a.), on the constant background of P80K60, there will categorically observed the 
influence of the dose of 90 kg/hectare s. a, on  the physiological processes, comparatively 
with the obtained results at the fertilized witness with P80K60 (table 2). 
Table 2 
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The studied physiological processes show the following values: 
The apparent intensity registers an increase of 19%, the respiration of 66%, the perspiration 
coefficient 25%, and the intensity of the net assimilation 47%. 
On the amendment terrain where there were not applied the same doses of N, a 
stimulation of the physiological processes is detected, but this stimulation is not very 
intensive. Thus, the maximum value of respiration intensity was registered in the conditions 
of the application of the dose of N60P80K60, the intensity of the net assimilation reaches to 
28%, and the total volume of chlorophyll reaches to 16% in contrast with the fertilized 
witness (P80K60).     
Concerning the influence of the variable doses of P and K on the constant background of 
N we can specify that: 
At the administration of the increasing doses of P (P40, P80, P120 hg/hectare s. a.) and of 
the doses of K (K30, K60, K90 kg/hectare s.a.) on the constant background of N60 there is 
observed  the moderate reaction of the certain physiological processes as the apparent 
photosynthesis and the  perspiration coefficient (table 3). 
 
Table 3 
The influence of  P and K doses on constant background of Nitrogen on some physiological processes at   Soya 
bean  
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The respiration process is stimulated very intensively, the registered values surpass 69% 
and  even 100% through the comparison with the witness at which only nitrogen 60 
kg/hectare was applied. 
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The values of the physiological processes are similar in the case of the plants cultivated 
on the amendment terrain, the exception being the respiration intensity and the net 
assimilation registering the values of 57 % and respectively 45%. 
In contrast with the other fertilization charts, the content of pigments which assimilate 
oscillates in the less significant limits. 
In the case of the apparent photosynthesis and of the intensity of the net assimilation, 





• The administration of the nitrogen in the doses of 30, 60 and 90 kg/hectare s. a. 
determines a significant increase of the process of the apparent photosynthesis and of 
the net assimilation and a very significant intensification of the respiration process 
(until 191%). 
• On the constant background of  N80K60  at which there were administrated the doses 
of N, varying  from the  30 to 90 kg/hectare s.a., the increases of all the physiological 
processes were obtained, in contrast with the binary administration, but  it is of a less 
intensity.  The bigger values were obtained at the plants which were cultivated on the 
unamendment terrain. 
• The application on the constant background of graded nitrogen (N60) of the fertilizers 
with P and K, intensifies especially the respiration process, until 200 %, being 
followed by an intensification of the net assimilation. The existent chlorophyl 
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